Background: General psychiatric and forensic psychiatric beds, supported housing and the prison population have been suggested as indicators of institutionalized mental health care. According to the Penrose hypothesis, decreasing psychiatric bed numbers may lead to increasing prison populations. The study aimed to assess indicators of institutionalized mental health care in post-communist countries during the two decades following the political change, and to explore whether the data are consistent with the Penrose hypothesis in that historical context.
Introduction
In 1939, Lionel Sharples Penrose (1898-1972) described for the first time inverse relationships between psychiatric bed numbers and the size of the prison population analysing data from 18 European countries [1] . The so called Penrose hypothesis or Penrose law suggests that decreasing psychiatric bed numbers are related to an increase in the prison population. Even though this hypothesis may be a simplification, the issue continues to be of importance [2, 3] and has been replicated and discussed in different settings [4] [5] [6] . One study questions this relationship for high-income countries and postulates a direct, not inverse, relationship of psychiatric bed numbers and prison populations for low-and middle-income countries (LMICs) [7] . The direct relationship was explained by a lack of all resources for either kind of institution in LMICs and a positive association of the indicators with economic measures and development. Nevertheless, it has been suggested that severely mentally ill and other people who fall below a certain level of adaptation to societal norms have a risk for voluntary or involuntary institutionalisation.
In 2002, it was estimated for the United States that the number of people with mental disorders in prisons was more than two and a half times the number of people with mental disorders in all psychiatric hospitals of the country combined [8] . The rate of the severely mentally ill in prisons was estimated to be 15% of the prison population [9] . People with mental disorders in prisons are considered such a substantial problem that a number of diversion programs have been initiated [10] [11] [12] . The police, other enforcing agencies and the legal justice systems often fail to identify people with mental disorders [13] . Psychiatric and forensic psychiatric bed numbers, the prison population and places in supported housing services have been suggested as indicators of institutionalized mental health care of people with mental disorders [14] .
From the 1950s to the 1970s, most Western countries underwent psychiatric reforms, establishing community based mental health services and supported residential housing opportunities for people with persistent mental disorders [15] . A driving force of the reforms was a growing belief that long-term hospitalization in psychiatry would be incompatible with human rights and societal values stipulating the inclusion of all individuals into community life [16] . Other factors included the notion that asylums provided a non-therapeutic environment leading to inactivity and withdrawal of patients, and that community based services might provide more effective treatments [17] . The intention to reduce costs by replacing expensive hospital based care through cheaper services in the community may also have played a role. There has been a debate as to what degree community based services can compensate for reducing psychiatric hospital services [18] .
In various countries, intensified outpatient treatment, acute home treatment and assertive outreach have been established to reduce the need for inpatient treatment [19] . In the literature, the term ''revolving door patient'' was coined for people with chronic mental disorders requiring repeated inpatient treatment in spite of the availability of intensified community based services [20] . The use of illicit drugs or so called ''antisocial behaviour'' can cause the exclusion of persons with chronic mental disorders from community based programmes [21] . A ''revolving door phenomenon'' has been described not only for patients in psychiatric hospitals, but also for people with mental disorders who are repeatedly imprisoned for minor criminal charges [22] . Patients with firstadmission psychosis had a 9% risk for one or multiple incarcerations in a prospective follow-up study in the United States [23] . In most Western European countries, the prison population and forensic bed numbers have been increasing whereas general psychiatric bed numbers have continuously decreased [24] . Those findings have caused a debate whether in Western Europe there is a trend towards trans-or re-institutionalization of people with mental disorders [14] .
Before the political changes of 1989, in the Soviet Union and in Romania, psychiatric services had been used for the treatment of dissidents [25] . In the Soviet Union, there had been an increase of the bed numbers for that reason [26] . Post-Soviet psychiatry is facing the challenge to re-define the professional identity and to build a service system that meets the need of rapid social, economic and political changes [27] . The Penrose-Law may be limited at times of massive political and societal change, given the fact that it merely takes into account quantitative measures of capacities, not the composition of the population within a given institution (e. g. mentally ill, criminal or healthy dissident). The composition of a population within a given institution may shift following significant political/societal change. Nonetheless, in this historical context, it is important to form a research collaboration that evaluates current trends of institutionalization to have a starting point for future discussions on possible trans-or reinstitutionalization of mentally ill.
Mental health care in Central and Eastern European countries (CEEC) had been influenced by Soviet psychiatry, albeit to a varying degree. For example in Poland, mental health service provision developed more similarly to worldwide trends: between 1970 and 1990, before the political change, psychiatric bed numbers were reduced by about 20% [28] . After the political change of 1989, all CEEC underwent important reforms of mental health care provision including the reduction of psychiatric hospital beds, reforms of mental health legislation and transformation of the reimbursement systems [29] .
Decisions to increase or reduce psychiatric bed numbers may largely be politically motivated in most countries. Research evidence on actual trends and influencing factors, however, might inform political decisions. The present study aimed to provide evidence on trends of institutionalised mental health care in postcommunist countries. More specifically, we investigated to what degree indicators of institutionalized mental health care such as general psychiatric bed numbers, forensic bed numbers, prison population numbers and capacities in supported housing services for mentally ill were altered after the political change in 1989, and tested whether the findings were consistent with the Penrose hypothesis.
The findings of this study may have implications for health and social policy, particularly on mental health service development, and for mental health service research. An international and interdisciplinary discussion should follow on how societies can best balance the inclusion of all individuals with mental disorders and deal with behaviour that may require institutionalization.
Methods

Procedures
The research was conducted by a network of researchers that was established for this study. Experts in psychiatry and public mental health were contacted in post-communist CEEC and former Soviet countries. Selection procedure: First, experts with personal contacts to either the Charité Universitä tsmedizin Berlin or the Queen Mary University of London through former research collaborations were invited to participate for their countries [30, 31] . New members of the network were recruited by reference of other members (snowballing). For all remaining countries in the region, we invited experts through emails in the English language based on their international publication record, if there were publicly available publications in the English language and email addresses. All collaborators in the study were medical doctors with a background in psychiatry or clinical psychologists. They were asked to provide data on indicators of institutionalized mental health care for their entire country. No funding could be offered to the international collaborators for the data collection. If one expert declared that most of the requested data (more than half of the data points) were not available or two experts did not respond to the request, the country was excluded from the study. Experts from twelve countries in the region responded to the request and contributed data sets to the research network from the following countries: Azerbajan, Belarus, Croatia, Czech Republic, East Germany, Hungary, Kazakhstan, Latvia, Poland, Romania, Russia and Slovenia. Experts from two countries responded to the request willing to contribute, but could not come up with the required data. Experts from three countries declared that they were not able to retrieve the required information. The contacted experts from the remaining countries did not respond to the request.
Definition of the Indicators
General psychiatric bed numbers include all inpatient services in general adult psychiatry and child-and adolescent psychiatry, but not day hospital services and psychosomatic or psychotherapeutic rehabilitation wards. Forensic beds were preferred over the number of forensic treatment cases. In some countries, however, forensic cases are treated in general psychiatric hospitals on an individual basis and no fixed number of beds is assigned to forensic services. The number of forensic treatment cases was taken as indicator only if the number of beds was not available. Prison population rates include pretrial detainees and convicted offenders. The supported housing services include services for chronically mentally ill, for mentally disabled (if separate from physically disabled), for persons with chronic substance use, homes and communities for mentally ill and various forms of protected accommodation schemes [32] . Homes for old people and dementia facilities were not taken into account. Definitions of each indicator were refined during the process of data collection in order to acquire comparable data between the countries.
Data Sources
Primary national data sources were preferred over internationally available data lists. The data sources include National Institutes of Mental Health, Ministries of Health or Social Welfare and National Prison Administrations. For more detailed information on the data sources in each country, please, refer to a supplementary document (Annex S1). International data sources as the International Centre for Prison Studies were used if no national data sources on prison population rates were available [33] . If there was no national or international data source available, we tried to obtain data for a specified region of the country (e.g. a metropolitan region or a federal state or a county).
Analyses
Changes between 1989 and 1999, between 1999 and 2009, and between 1989 and 2009 were calculated in percentages. We analysed the trends for uniformity between the countries and for trends towards harmonization of the range of values between the countries. Most analyses were descriptive and exploratory. To determine whether changes from 1989-2009 in general psychiatric bed numbers correlated with changes in any of the other indicators of institutionalization, we used Spearman's rank correlations. For the correlation with supported housing services we only took changes from 1999-2009 into account to have a sufficient number of observations. P-values of ,.05 were considered statistically significant; n.s. = not significant.
Results
General Psychiatric Bed Numbers
In the first decade after the political change from 1989-1999, psychiatric bed numbers decreased in all 12 participating countries. In the later decade from 1999-2009, in the Eastern part of Germany, Kazakhstan and Poland, we found an increase in psychiatric bed numbers. In all other countries, the capacities were further reduced. Looking back over the past two decades from 1989-2009, a decrease in psychiatric bed numbers occurred in all countries ranging from 11% in Croatia to 51% in the Eastern part of Germany. In the year 2009, the psychiatric bed numbers per 100,000 population ranged from 44.7 in Azerbaijan to 134.3 in Latvia (Table 1) .
Forensic Psychiatric Bed Numbers
Forensic psychiatric bed numbers, or treatment cases, increased over both decades in East Germany, Russia and over the last decade in Belarus and Poland, as well as in the decade following the political change in Azerbaijan. They decreased over both decades in the Czech Republic, over the last decade in Azerbaijan and Latvia. They remained unchanged in Romania and Hungary. The numbers range from 0.7 per 100,000 population in Latvia to 13.2 in the Eastern part of Germany. Over the past two decades from 1989-2009, five countries had an increase of forensic psychiatric bed numbers, most pronounced in East Germany by 389%. Only in the Czech Republic there was a continuous decrease, in total by 277% (Table 1) .
Prison Population
Over the two decades following the political change, there was an increase in the prison population in Belarus, Hungary, Kazakhstan, Poland, and Slovenia. A decrease in prison population rates over the two decades is shown for the Czech Republic, East Germany, Latvia and Romania. For Azerbaijan, Croatia and Russia, we could only obtain data for the second decade after the political change. They show a decrease of the prison population in Azerbaijan by 218% and in Russia by 213% from high numbers in 1999 and an increase in Croatia by 86% from low numbers.
There was no uniformity regarding changes of the prison population neither for trends nor for absolute numbers. Rates of the prison population per general population differ considerably between lowest rates in the former Yugoslavian countries and East Germany to higher rates in other Eastern European countries to highest rates in former Soviet countries. In the past decade there was a trend towards harmonization between the countries with a decrease in countries with high rates and an increase in countries with low rates (Table 1) .
Supported Housing Capacities
Data on the capacities for supported housing ranged from 18.4 per 100,000 population in Azerbaijan to 218.1 in Croatia. In countries with available data for both decades, Belarus, Hungary, Poland showed an increase in supported housing capacities. In Russia, they remained unchanged. In a majority of countries, namely Belarus, Croatia, Czech Republic, Germany, Hungary, Poland and Slovenia, an increase of supported housing capacities was found over the past decade. The most pronounced increase of 76% in recent years occurred in the Czech Republic. Only Russia showed a decrease over the past decade. No data on supported housing services were available from Romania and Kazakhstan (Table 1) .
Associations of Changes between Different Indicators
We did not find any significant correlations between the indicators of institutionalized care over time. The changes in general psychiatric bed numbers did neither correlate significantly with changes in prison population rates (r = .28; p = .46; n.s. 
Discussion
The strength of the paper is the establishment of a research collaboration for evaluating possible indicators of institutionalized mental health care covering a range of Eastern European and post-Soviet countries. The study reveals trends of institutional capacities and service provision in the face of a unique historic situation requiring fundamental changes in social policy.
Main Findings
Uniform trends over the past two decades were seen for a decrease of general psychiatric hospital bed numbers in all countries and for an increase of supported housing services in most countries. Trends in both directions were observed for the prison population and forensic treatment capacities. De-hospitalization from general psychiatric hospitals occurred in all countries in the post-communist era, most pronounced in the decade directly after the political change in 1989-1999. In most of the countries, de-hospitalization continued in the past decade. It has come to a halt in three out of 12 countries in the past decade. A possible trend for harmonization may have started for prison population rates in the past decade with those countries having very high rates showing a decrease. There was no general support for the Penrose hypothesis as far as it is applicable for this historical context.
Interpretation and Comparison Against the Literature
The decrease of general psychiatric beds may not have caused an increase of the prison population, as a general statistical phenomenon for most countries undergoing post-communist changes. However, the data neither rule out the Penrose hypothesis for single countries nor exclude a possible transinstitutionalization of people with mental disorders from psychiatric hospitals to prisons. Before the political change, prison capacities were high and in some countries used for political dissenters [26] . Due to the release of political dissenters and due to permissive politics including amnesties in the post-revolutionary years, some countries experienced a steep drop in the prison population during the years after the political change (e.g. East Germany and Czech Republic). This does not necessarily show in the ten-year intervals that we chose for the presentation of the data (e.g. Czech Republic): after the steep drop in the post-revolutionary years, the prison population had gradually increased to the level of before 1989 again, raising the question as to whether people with mental health problems, especially with drug addiction [34] , may have replaced dissidents in prisons.
The reduction of bed capacities in psychiatric institutions may have been a uniform political paradigm for the region, whereas policies regarding the development of forensic capacities range from massive expansion in East Germany [35] and Russia to massive reductions in the Czech Republic. Those trends may reflect opposite political assumptions about the attribution of psychopathology to criminal behaviour. Decreasing psychiatric hospital bed numbers were shown as a worldwide phenomenon in the recently published Mental Health Atlas, WHO 2011 [36] . The strongest decrease was observed for the American and European regions. The authors of the World Mental Health Atlas do not provide an interpretation as to whether this is a success reflecting an underlying shift towards effective community mental health care or a way of reducing funding in mental health care or both. In several CEEC, there has been a trend towards decentralisation and privatisation of service delivery [37] . It has been described for Russia, and it may hold true for several other post-Soviet countries [38, 39] , that psychiatric services are still largely hospital based [40] . Outpatient treatment is traditionally centralized in large ''dispensaries'' [41] . If there has been any reduction in bed capacities, it might have been less motivated by initiatives to establish decentralized community based care but rather by a lack of funding [42] . The need for social and occupational rehabilitation after the political change still receives little consideration [43] .
In a majority of CEEC, forensic psychiatric capacities have been rising. However, the capacities do not necessarily relate to the quality of treatment. In many places forensic psychiatry is still struggling to develop a professional identity, with changing mental health acts and few professional teachers and trainers. In some countries, forensic psychiatry is mostly concerned with assessment rather than treatment, and the treatment is delegated to prison health services or mental hospitals [44] . Substance use and other mental disorders are a major public mental health concern in penitentiary systems worldwide [45, 46] . Even after reforms with the intention to reduce prison population rates in Russia, the country continues with one of the highest rates in the world [47] . It was suggested that the prevalence of substance use disorders in post-Soviet countries has been increasing in both the general population and prison populations [48] .
Implications
The first implication of this study is the need for better national data collections on important indicators of institutionalization. There is a need to harmonize the definition of specific indicators to render data internationally comparable. Psychiatric bed reduction should be linked to establishing community based services. The quality of supported services needs evaluation so that patients are not subjected to similar conditions as in the old psychiatric hospitals, which have been closed down or reduced in size. Further research has to address whether the high prison population rates in former Soviet and Eastern European countries reflect high rates of mentally ill people in the penitentiary system and whether inefficient social policy or psycho-social community care may be linked to those continuously high prison population rates.
One may conclude that more accurate data are required for a reliable analysis of trends of care provision over time. Similar criticism of the limited availability and reliability of data on mental health care provision has been raised for Western Europe [24] . Thus, the limitations of the data are not unique to the Eastern Europe, whilst some of the dramatic changes shown in this study may be understood only against the background of an unusual historical period of dramatic political and societal change. Wider research considering political factors, health policies and economic data [49] are required to understand the drivers behind the different trends in institutionalized mental health care and possibly anticipate future changes.
Limitations
Limitations of the paper may arise from the incomplete data and the difficulty to assess the quality of all data that were available. Data were gathered nationally within each country from primary sources if available and checked against public secondary data collections for plausibility if possible. We tried and agreed on uniform definitions for each indicator as far as possible. For example, the definition, of what a psychiatric bed in Germany is, posed unexpected difficulties: we tried to separate ''purely psychosomatic'', ''psychotherapeutic'' wards and psychiatric or psychosomatic ''rehabilitation'' wards, because this kind of explicitly non-psychiatric yet psychotherapeutic inpatient treatment is established on a large scale only in Germany. A transformation of general psychiatric beds in psychotherapeutic or psychosomatic rehabilitation wards may obscure true trends of de-hospitalization. In a decreasing number of settings, hospitals run joint wards for neurology and psychiatry.
Missing data points for forensic beds and supported housing services were common for many countries, whilst data were more complete for psychiatric hospital beds. Also, the formal description of a service may say little about the precise nature and quality of the service. For East Germany, cases of changing the label of a hospital ward for chronic patients into a residential facility by just changing the sign on the door and cutting down on the staff have been reported. Similar instances may have occurred in other countries.
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